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Partial Translation of Reference 3 

Jpn. Pat. Appln. KOKAI Publication No. 63-215960 

Filing No. : 48683/87 

Filing Date: March 5, 1987 

Applicant: Mitsui Toatsu Chemicals, Inc. 

Priority: Not Claimed 

KOKAI Date: September 8, 19 88 

Request for Examination: Not filed 

Int. CI. : G 01 N 27/12 

[On page 1, from left column, line 5 to right column, line 
5] 

2. Claims 

1) A sensor comprising a conductive high polymer 
junction, wherein a material to be detected is detected by 
detecting change in junction characteristics of the 
conductive high polymer junction due to contact between the 
conductive high polymer junction and the material to be 
detected. 

2) The sensor of claim 1, wherein the conductive high 
polymer junction is a junction comprising a plurality of 
layers including a conductive high polymer layer. 

3) The sensor of claim 1, wherein the conductive high 
polymer junction is a junction comprising two or more 
conductive high polymer layers, or a plurality of layers 
including two or more conductive high polymer layers. 
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4) The sensor of any of claims 1-3, wherein the change 
in junction characteristics is change in rectification 
characteristics . 

5) The sensor of any of claims 1-3, wherein the change 
in junction characteristics is change in open-circuit 
potential. 

6) The sensor of any of claims 1-5, wherein the 
material to be detected is gas or liquid. 

[From page 2, lower right column, line 10 to page 3, upper 
right column, line 5] 
[Embodiment ] 

Embodiments will now be described to further explain 
the present invention. 
Embodiment- 1 

A nesa glass plate is used as an anode, and a nickel 
plate is used as a cathode. In an acetonitrile solution 
including pyrrole of approximately 0.1 mol/1 and lithium 
boron tetraf luoride ( LiBF 4 ) of 0 . 1 mol/1, electrolytic 
polymerization is performed with 4V voltage and a 
polypyrrole thin film having 0.8m thickness is formed on 
the nesa glass plate. The electrode are taken out from the 
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solution, washed by acetonitrile , and dried. Thereafter, 
the electrode is soaked in a nitrobenzene solution 
including 1.2 mol/1 benzene, 0.1 mol/1 cupric chloride and 
0.1 mol/1 lithium arsenic hexafluoride (LiAsFJ, and 
subjected to electrolyte polimerization with 30V voltage. 
Thereby, a polyparaphenylene thin film having 0.6 \i 
thickness is further formed on the polypyrrole thin film. 
Then, the electrodes are short-circuited and dedoped. 
Thereafter, in the electrolyte of propylene carbonate 
including 0.2 mol/1 lithium boron tetraf luoride (LiBF 4 ), 
3.0V voltage is applied to the lithium electrode to dope 
only polypyrrole. 

The electrode is taken out from the electrolyte, 
washed by acetonitrile and dried. Then, a comb Au 
electrode is deposited on the polyparaphenylene film. A 
cross-sectional view of this sensor is shown in FIG. 5, an 
upper surface view is shown in FIG. 6. The broken line in 
FIG. 7 denotes the voltage-current characteristics measured 
in the case where polyparaphenylene of the junction is set 
as plus and polypyrrole is set as minus. In this case, the 
current is small, and shows almost linear characteristics. 
When this sensor is exposed to sulfur trioxide gas of the 
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saturated vapor pressure for 10 seconds at a room 
temperature and after 1 hour the voltage-current 
characteristics are measured, it shows a clear 
rectification characteristics as denoted by the solid line 
in FIG. 7. 

Therefore, sulfur trioxide can be detected by 
measuring the current value on the proper minus and plus 
voltage point and viewing the ratio, or by change in 
current when a plus voltage is applied. 
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PURPOSE:To enable a material being sensed to be detected by a variety of methods by detecting change in the 
junction characteristics of a conductive high polymer junction due to contact between the conductive high polymer 
junction and the material to be detected. 

CONSTITUTIONS material to be detected is detected by detecting change in the junction characteristics of a 
conductive high polymer junction, for example, rectification characteristics, an open-circuit potential or the like due to 
contact between the conductive high polymer junction and the material to be detected. The constitutions of the 
conductive high polymer junction includes the one composed of at least one conductive high polymer layer 2 and a 
metal layer 3, the one composed of at least two conductive high polymer layers 6 and 7 and the one composed of a 
plurality of those layers. A conductive high polymer is meant by a high polymer compound with a structure wherein a 
conjugate system is developed in a principal chain and, for example, polyacetylene, polydiacetylene or the like can be 
used. As the material to be detected, any one, such as hydrogen fluoride, nitric acid, iron chloride, amine compound, 
can be detected so long as it is brought into contact with the conductive high polymer in gas, liquid or solution 
condition and doped with the conductive high polymer. 
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